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METHOD FOR MANUFACTURING HIGH STRENGTH STEEL SHEET HAVING 
SUPERIOR AGING INDEX 
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Application number: KR2001 0083772 20011224 
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Abstract of KR 20030053770 (A) 

PURPOSE: Provided is a method for manufacturing high strength steel sheet(35 kgf/mm not 2) having 
superior aging index of less than 3 kgf/mm not 2 and an elongation rate of greater than 38 % for use in 
the manufacture of automobile panels. CONSTITUTION: The method include the steps of soaking an 
aluminum killed steel slab comprising 0.07 wt.% or less of C, Mn 0.2 to 0.5 wt.%, P 0.05 to 0.1 wt.%, 
0.015 wt.% or less of S, N 0.002 to 0.01 wt.%, sol.AI 0.05 to 0.1 wt.%, a balance of Fe and incidental 
impurities; hot rolling the aluminum killed steel slab at a temperature right above Ar transformation 
temperature ranging from 850 to 900[deg.]C; coiling the hot rolled aluminum killed steel sheet at less 
than 600[deg.]C, followed by pickling; cold rolling the aluminum killed steel coil after cold rolling at a 
reduction ratio of 60 to 75%; heating the cold rolled aluminum killed steel sheet at a rate of greater 
than 10[deg.]C/hr; batch annealing the cold rolled aluminum killed steel sheet in the temperature range 
of 650 to 700 deg.C for more than 8 hrs after reheating treatment; temper rolling the aluminum killed 
steel sheet after batch annealing at a reduction ratio of 1 .0 to 2.0%. 
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^JAhS? : SIS 

(54) LHA|a^o| ^fi- xlss-a 

a«r 

e tit^Sl *l|2£tfSi£, Si" %S, C: 0.07%O|Sh, Mn:0.2~0.5%, P: 0.05-0.1%, S: 0.015%O|*K N: 0.002-0.01% 
om, S.A I :0.05~0.1%, #0=1 Fe 5! »7W* M£M© ST^Ofe S = Sf* D^ffe &3I; #7| #8 

**|B|* Ar 3 SJ^ei 850~900°COlW 0^B| tfZhttSNSfe 0-7=11; 7| SftSl! &&fi- 600°CO|^o| £ EO fl 

Ai a*i*Kn s#si sraaa ^ AUHsie- #•, 60~75%°i yizi-asKs yiaeraafe 07t &7i yKairas io°c/hr 

0|& 7|-Hff* 650~700°C SSOilAH 8A|ZhO|& tf±S(BAF)*fe EM; 3! #7| 4**1B|E 388 

* i.o~2.o% afls ssgratfe em* s#skh =?mn. 

£1 
•&!}£! o| 

SAHIAH 

£ 16 UlAls.^ ^Sxl^AI: Aging Indix) ^StfHS U-EHJIfe neH= 
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S-gOl ^Ste 7|# Sj =L gO^I §EH7|# 
g xfgxt xh*)|o| Uj^ ¥S§°S Ah§# 4= gfc Li)A|2^o| ^4=th 35Kgf/mm 2 3 o|# 

si ng-s g-a fl&vreoi m mci- ^isi-Tife, Sybase m^ 7 J9\ gnm?i mm. s# si 7^-s ^ 

7H-fid«l-7| m±&(BAF) OlSft 35Kgf/mm 2 3 gag XH£D-£N Eft* 30|Ch 

juts ?r&si n&n 2.m^n\, ^mn\ M^m^nm ssi nsn #<ys sbus- zre as nmn 
siat* mm 7tmM mmo] aom, m<>\\£ em sj mm nmm 7 s%m?\ nm\ °Mm %u 

M-g. ¥^£lSAi <H^<Ho\ «•* 7^Sl-£|o-| ate Ji^eia- 3-fi-ol ?IM£l<M tt ch ^^2.^. 
7|go S 35Kgf/mm 2 3 0|#£] H?W°3. ¥sUl 7|-g-£j0| Xte*h LH,£|£hg jlS^I 

S^&BASESI Pm?\ AI- Killed^ ^X-|BASEfiJ P.MntW £)7|-g mS^O! o]*^ E 3 5 Kg~45Kg3°S 

gXH@-BASEfi| PS7h H&^ifS C2F P2J ^4>S JES&sl- eitH tf#£ S|-M£IU, §xHB- BASES el 

& A|A s"o 7^^0| SAII^S &JL ?iO££ S"A|2J- A^A| #43 fcWEtfSl BhAHo^ SE 

te 7^^o| x-Msfe gxiisoi zjou), on cq-sF ?a xl-g^ u&sas a^e|jl m. 

om M&SI-7I ^isH iiaofe ^xibaseoii Mn.p *!4s# wmoi s-e si 7h#^# san ^ms ms-^ 

IfS Ag^fl-Il C«<H A|so( £jojoj g-go) jrg C,N« ^|7H^7| Ti,Nb« 

^7^1-0^ H|A|s-g# 71-xln °'0|_|-, ^X-M^&S flfi JlSSS" Xl|# 2^X171 °j§ SJ 

a-^7|- M7HI§HH TI.NbSSl ^4^fl4r Mn.P JLS^tF &£2| S7>3. 21tl Xfl££W fi^S* 

7Wi> <ycF. 



tf^ol o|^nx|- afe 7|#51 jq-x-ii 

n&^S-fil exIlSfiJ A|a fi# SJ 7^-y 7H-Jd^7| ?|tH ^x^e(BAF) gr^l« o|«tFo^ u|A|j: Hj§ x|^ 
ej AGING INDEXSi:0| 3Kgf/mm 2 0|s|-0|ZL <y^#0| 38% 0|#°J 35Kgf/mm 2 S ;n5N?tel-# X-USgTH* 



# 7 | s^«f7i ?i& ¥ tse, 

SS" %S, C: 0.07%0|§K Mn:0.2~0.5%, P: 0.05-0.1%, S: 0.015%O|Sh N: 0.002-0.01 %0|«f, S.A I :0.05~0.1%, 
QOi Fe SI M7HIS- Mitmm Stf«ffc ^¥0fe SJc^* DHj«te 4J-7I 3SS|-*lBl* Ar 3 ^EHS 5| 
850-900-collAH dWBI ttZhtfCHHs 07=11; #7| °j?=i€l 600°co|sFo| sHofl/H Sfl^Ji S^SI STH 

£5 #A)|^B|th 60~75%°| yagTSl-tS "cSTigJ-^fte BH\ fe h 7| tftiSfl-ft 10°C/hr 0|# 7pj&* 6 

50~700°C S£(M|AH 8A|7iO|# ^iS(BAF)«te EMI; SI #7| ^g»)Sl€l •jaft ♦ 1.0-2.0% SflS £ 

S^^^te &7=i|;S atSte LHA|s^0| Jl^H %n X||£^^0i| Bft %0\C[. 

om, e arsai a- s^^m sj =l mwa* mm. 

¥ la h Se X-i&BASE jlS-e|&fi| A|S. gXligg 7Ht!fhJl SfX-m&a^ =^go| 7|-g^fi X|Lfe S|ffBASES| 

<£±[C] 7Fg^# x-lsutte 'B&s, =l tr^ifol o,07%« m^tt, &H#&oiM ig°s ^xHste j»SE^7|- 

cm &mn sin, o|^^e^ jis&^fe ^^ai &^ss sw^tii ^ieihah asu «s« xi^si-tii 

iicK on m, s-tfe #^©m eiij#oi sRsMi jEicH. ^r < a*cHi£ jis&i7i- cur a#s 7te^ 

01 »j<H Aia. tf « aeioi a ^ «c*. 
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tftflMn] £ #[S] (H| o| t h tfx|«|-7| £I§H [S] STf °| 10HHO|#O| »#JE|(Ho|: #Dj, JEfi- 3L§mM\ flltt 

a-s &jhi LH7i ^§n *i<hs. o.2%oi^» »#««o|: a-cK n&m o.5%« sai-ehe! m m sj a 
sags- xisss 7tsm #±$£.g., e atgowfe n s-i-s o.2~o.5%s xntw. 

mi ®m\ sitj- 2*wg#g s&oi L^m°s m afsowfe [P] a-ir* o.os~o.i%s awnnac*. 

S£[ N] fe *|Eteg-<HW 99<HI [ AL] # att«t<M ain# ^S&cK nSJEll Al- KllledS-Sl xHSSofl &o-W AIN *l 

se dh° §is ^ti-s- ai4 Nire *ig& ?fss aswfc soi m&m. 

N #lfO| LH¥ *l# S^fe AIN*M STi^ A!N*»1°| 7^0| %(Hx\0\, &£ 3L 

% N SeHS 4 s aJoH A|a 4 s SW. tfefAi e tfSo«*fe n tS-fT* 0.002~0.01%S 

tf¥o|&t Al) £ S-SOI ttfg fl«ho| ^7F£|fed|, <3A| Al- KilledS-oflAHfe AIN^#M NS| Jlg^EH 

3 U-x|#o=| u|A|j:-as 4= **l £tee*Ho]| »i<H*fe ±6 SEfe xpJS £7|ofl ain° 

sah ^j#H)oH ta-Ai^ ci= caaat if&Aim. 

nsi aissfl- *w gy ain mm sm y\2#o\ atrssi «g& siawfe o.os%oi#e «7|*}<*ioi< 

SUN. SWOfeSl SfOl Ifi Ol^og. ^7|-E|e X||£tj7W #£§HL g-&o| £BJa<BS CUT t^A|?|HS [Al]fi| 

oisk e tfSfiJ jiswsh- xiissss mm. 

e wacHWfe a-oi =E^g swofe be?h oh*** o» %m<& saej io5o~i2oo 8 cS£oaah 

§F *|5|# 4JA|»cK 

nsla o|U7|| 5S2WEIS Ar 3 SEiia sitfej 850~900°ccH|ah offEl fla&flsi-fecl, &SJ nHPeiSfl- 
2TaS£7|- 850°coiefo|ffl H|5Fo|e oi o^e|| L |.o|e 0 |tf ?|°1cH|aHoi SZJ-^S°S aflSTHAi eg gj amHUoi 

as^^is mo^ ahsoi °Mm * 9i°^, 9oo°c» m^m ±.n°d2\ 49^§<hi o|g- aaga ^^i a <aa 
xj-oj^ ms .\ § x \m m. 

CtSSS, ^7|^ tfO| a&» 600°CO|S|-o| g£<H|Ai m\o\JL S#°| tfaaS tf/HWBlt!- 60~75%°| 

^Tigrsi-Ms. aFigj-^Ai^cK g u-ecHiA-i wise* 6oo°co|5|-s. n\tm$= 5e. ^^^te ^^ai ains 

^ftA|7|7| ^|fH VVitieW AI.N« jlS^EHS ^X|«f7| flSHAHeJCi 0|«7fl »o Stt | ^^gj- c|S oj 

e tf SoflAH yiZhfa-SFftS 60~75%S ^&^fed|, 60%n|EHH|A-fe ^7|g^(Deep Drawing)^ S7^e! Lankfo 
rdStsi Sl-sfog. xi|#s| 7te«o| s^sFul, 75%« &3|-«fa ^^7|o| 2|-^§^ 5ftl«0| «<Hx|7| aH£o|cK 

nsm #7| 'jejg-ew ?mt^ ai^oi^ tfig(BAF)*l3ittE*. 

e gOflAlfe #iS(BAF)OS AHlSAlOll AIN-^WMoil Sjtf 7^5ao| ^fi- SfTS5|* E.I-S7I fl«HAj, 4 h 7| y 
^S&S 10 o C/hr 0|# 7|-tt«^ 650~700°C SEBflo|/H 8A|# 0\& ±g*|5|&Cf. ^6 SH7|- 650°C 

□l&Olffl S^o| Mid Y U J«°S e!SH 7FS^O| §RS $ a°0), 700°CS SUFsm BAF ^gSS| 

SE #ff*l m ¥S» ^^tt 4= £JcK 

oi^7ii ms w- saM^Bi£ifedi, onm is^^^tigfi i.o-2.s%s x-h^&ck mm 
M§.m *tm« ^isHAife sio^ i.o%oi^o| sserei o^ajoi easnH, s^ioi 7^sskhi sia- ahs 

ttfl, e ^acH|AHfe #7| ^g^Slf! aSl 30°C/hrO|^o| yjzj-^Es yWfj-ol u|-if5|&Efl, o|fe o| ^4 

m Fe 3 c^ss oi^^o S j7§ csi s#oi sis- Aut 1 4 ¥e=i7f ?j7i meow. 

o|§K ^A|o» gz\oi e a @s #A||t| MS&cK 
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(4!A|o||) 

a a-oi =l s-as asisfe Ai-Kiiied zra n>asnacK ?*n^°s, hues-cos a^es 

BASEH&^S- 4;XH0|CN, U|jag-(2)fe ej^4:SS ^X-]BASE jI^^SS S# C.Nfi *I|7H^7| flSH H^fl^ Ti 
m S7W«cK o|<H| CHSKH, M aSSS 0.04% *-jlh£3o-|| JiSS-fh £j£ Mn.Pft AINSl 

oil sis- aassi m s.m# Ngeoi mas cum as 2§ ^4= an*. 

oish a-oi DKifi saw a 221- =l nmzm seism *£«Haatn, e at a*fe aa-owa 

S£E« Ar 3 SE 5]#£J 860°CS S^ooi AI,NS| Hg&EH ^TMS ^|SH 570°C<H|Al fflflSHH S^Alll *&«HS 

at. se© iiJiKia 68% ao-eraes aa^saatN, biaE^s^fe esi <a^eoi ohy #^s(baf 

) SS<HM g*j£|f^Ch tm, OIHH 7|-<S^£S 10°C/hr O|#o a s^o^ yjzh%£S 30°C/hrO|^S *l|<Hff$M 



Ai Ai(LHAia^xi^)fe e 14 as sa^si »*hh ^sq st* m-nw. 



JLSJ1 





§W^M(wt.%) 




c 


Mn 


P 


S 


SOL- AL 


N 


Ti 




0.041 


0.28 


0.07 


0.008 


0.066 


0.0057 


0 




0.018 


0.20 


0.72 


0.009 


0.034 


0.0031 


0 




0.004 


0.61 


0.042 


0.007 


0.037 


0.0023 


0.058 



[12] 









£SS£i 


SPM 


H|JE 


A^^ejSE 




£SS.E 


±SA|?i 




860°C 


570 D C 


68% 


680°C 


10Hr 


1.40% 




H|jZ.*H1 


916°C 


700"C 


69% 


826°C 


382- 


1.36% 




H|JEAH2 


926°C 


620°C 


75% 


819°C 


332i 


0.855 





-7 fcd 




U|J1 


TIT 


YP(Kgf/mm) 


YP-EL 


TS(Kgf/mm) 


EL(%) 


jAI(Kgf/mm) 






22.6 


0 


37.2 


41 


1.5 


A-|@-35Kg 


U|j5LAHl 


26.5 


0 


37.2 


42 


5.8 


#x-|35Kg 


H|JilAH2 


21.1 


0 


36.2 


42 


1 1.3 


^A-|35Kg 
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S. 30\\ i_ r E^ Uhsh Jto\, 5! ^SSSS i|*S°SS JIMS @xH°| S^, eJS-^E 35 Kgf/mm 2 o| 

#0\3l &mE. 41% ^f££ OH* tf Jt«|-aoB|. Sjdfig 5«0iM£| gxjg JlS«»a| A|**I4» 3 Kgf/ 
mm 2 o|MC|- S|-e 1.5 Kgf/mm 2 ^§o| i4|A|£gS 8M» ?M. 

Sal 3.4 

UhSh SrO|, t* ^Se, £W±£(BAF) 0|§§M M|A|s «fS AGING INDEX&0| 3Kgf/mm 2 

0|^0U Q^jftOl 38% 0|#£J 35Kgf/mm 2 3 "^^ jlS^^Sl *j3Etfr 4 s fflSSS, XHstfSl US fftf 0|-l|E|- 
E0K #^J= SSI S! LH@!M^S H£S «fe £|EWI5S| ^x|g-&os AFStf ^ m. 

(57) £ff £| Bfl 
St 1 * 1. 

S9 1 %S, C: 0.07%0|fh Mn:0.2-0.5%, P: 0.05-0.1%, S: 0.015%O|§K N: 0.002-0.01 %0|f|-, S.A I :0.05~0.1%, 

#o=i Fe % mm Mitmm s.m*= mnm n<=im 

#7| S-« 5W*|B|* Ar 3 HEHg ej 850~900°CcH|A| apFEl Hfl-gj-eitRr EWI; 

#7| 600°CO|^o| S£0flAH SflSU S#S| 9el2S tf/ilWSl© 60~75%2| 'sSttSmSS £2- 

grSsfe &*l; 

#7| yiSS&S 10°C/hr 0|tf ^JES. 7m&* 650~700°C SSEoflAH 8A|7jo|& #£6(BAF)Sfe EMI; 91 

#7\ ±£MEm sn*« yizm * 1.0-2.0% bas ^s^ssfe emi ; » s.mt mMs.m hqe. m 
mm® 

All 1»(H| ?M Ah 7| ^s*|Hia m& 30°C/hr0|S|o| yz^ES. «cS4&« ^xISS §fe U)A|£«o| *^£.H 



£B1 



Stress 




A : AlaSHB ID) «MS 
B : as fr^S^ 

c : Jtsaatv 



Strain 



7.5% 



-AlSfiOII HS« 32 BSAISPIS 7.5% Si!S AI9I2 0|IH°1 ?SD. 

-e&s Aiaea itxrc sfe soil sosojiah iaizkssoii to a- hsai^oi 

OS) &71M21Q. 

-AISB« JHUICH M&MM 5S2! &Ji&Q. 

-CfAl 2ISA|§§ ^AlolOI ft^S^S srgeo. 

-Aging Index = Ug tr^gs* - 7.5% 3tl = A - (B + C) 
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